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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )^l Responsive to communication(s) filed on 04 June 2007 and 21 April 2010 . 
2a )□ This action is FINAL. 2b)^ This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) See Continuation Sheet is/are pending in the application. 

4a) Of the above claim(s) See Continuation Sheet is/are withdrawn from consideration. 

5) Q Claim(s) is/are allowed. 

6) |EI Claim(s) 8,9 and 11-19 is/are rejected. 

7) 0 Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) ^ The drawing(s) filed on 01 September 2006 is/are: a)^ accepted or b)0 objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) 0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)0 Some * c)0 None of: 

1 0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. . 

3.D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Continuation Sheet (PTOL-326) Application No. 10/591,491 

Continuation of Disposition of Claims: Claims pending in the application are 1-3,6,8,9,11-19,21,22,24-26,29-33,36,37,39- 
41 ,43-46,49-57,61-65,68 and 71-76. 

Continuation of Disposition of Claims: Claims withdrawn from consideration are 1-3,6,21 ,22,24-26,29-33,36,37,39-41 ,43- 
46,49-57,61-65,68 and 71-76. 
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DETAILED ACTION 

Summary 

1 . This is the initial Office Action based on the McCORMACK et al. application filed 
under the Patent Cooperation Treaty on March 4, 2005, now a National Stage 
Application, and response to restriction requirement filed with the Office on April 
21, 2010. 

2. Claims 1-3,6,8,9,11-19,21, 22, 24-26, 29-33, 36, 37, 39-41 , 43-46, 49-57, 61 - 
65, 68, and 71-76 are pending and claims 8, 9, and 11-19 have been fully 
considered. 

Election/Restrictions 

3. Applicant's election with traverse of Group II, claims 8, 9, and 11-19 in the reply 
filed on April 21, 2010, is acknowledged. The traversal is on the ground(s) that 
the cited lacking feature of Group I, a counter electrode, is recited in claim 36, 
and that the Applicants believe that at least Group II does not have any technical 
features lacking from claims associated with Group I. 

This is not found persuasive because, while a counter electrode is 
explicitly recited in claims of Group I, Group I claims and Group II claims do not 
have the same technical features. On the contrary, Group I, as delimited in claim 
1, is drawn to an electrode for use in an electrochemical sensor, which explicitly 
"excludes an electrode based on carbon having derivatized thereon two redox- 
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active species . . . ." (emphasis added). Group II, as set forth in claim 8, explicitly 
recites a pH sensor comprising, inter alia, a working electrode comprising carbon 
modified with a chemically sensitive redox active material". These two claims are 
drawn then to wholly different invention which lack unity as one explicitly 
excludes a necessary component of the other, namely a carbon-based electrode 
that has been modified with a redox active material. No comments are made by 
Applicants in response to the lack of unity with regard to Groups III and IV, and 
associated claims of these groups have been cancelled in the response by the 
Applicants. 

The requirement is still deemed proper and is therefore made FINAL. 



Specification 

4. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



7. Claims 8, 9, and 11-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over WRIGHTON et al. (US 5,223,1 1 7). 



Regarding claim 8, WRIGHTON discloses a pH sensor (Col. 2, line 9) 
comprising: 

a working electrode (12, Figures 1a & 1b) comprising carbon (Col. 13, line 
45 & Col. 14, lines 10-13) modified with a chemical sensitive redox active 
material (Col. 13, lines 45-46); and 

a counter electrode (14, Figures 1a & 1b), 

wherein the ratio of the surface area of the working electrode to the 
surface area of the counter electrode is 1 : 1 0 2 — 10 3 (Col. 3, lines 51-53). 
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WRIGHTON does not explicitly teach the surface area of the working 
electrode to the surface area of the counter electrode is in the range from 1:10 to 
10:1. 

However, it has been held where the only difference between the prior art 
and the claims was a recitation of relative dimensions of the claimed device and 
a device having the claimed relative dimensions would not perform differently 
than the prior art device, the claimed device was not patentably distinct from the 
prior art device (Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 
(Fed. Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 232 (1984)). 

Regarding claim 9, WRIGHTON teaches the surface area of the working 
electrode is 250 urn 2 (100 urn long * 2.5 urn wide; Col. 5, lines 39-40). 

Regarding claim 11, WRIGHTON discloses a pH sensor (Col. 2, line 9) 
comprising: 

a working electrode (12, Figures 1a & 1b) comprising carbon (Col. 13, line 
45 & Col. 14, lines 10-13) modified with a chemical sensitive redox active 
material (Col. 13, lines 45-46); and 

a counter electrode (14, Figures 1a & 1b), 

wherein the surface area of the working electrode is 250 urn 2 (100 urn 
long x 2.5 urn wide; Col. 5, lines 39-40). 
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WRIGHTON does not explicitly teach the surface area of the working 
electrode is in the range from 500 urn 2 to 0.1 m 2 . 

However, it has been held where the only difference between the prior art 
and the claims was a recitation of relative dimensions of the claimed device and 
a device having the claimed relative dimensions would not perform differently 
than the prior art device, the claimed device was not patentably distinct from the 
prior art device (Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 
(Fed. Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 232 (1984)). 

Regarding claim 12, WRIGHTON teaches the surface area of the working 
electrode to the surface area of the counter electrode is 1 :1 0 2 — 1 0 3 (Col. 3, lines 
51-53). 

WRIGHTON does not explicitly teach the surface area of the working 
electrode to the surface area of the counter electrode is in the range from 1 :5 to 
3:1. 

However, it has been held where the only difference between the prior art 
and the claims was a recitation of relative dimensions of the claimed device and 
a device having the claimed relative dimensions would not perform differently 
than the prior art device, the claimed device was not patentably distinct from the 
prior art device {Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 
(Fed. Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 232 (1984)). 
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Regarding claim 13, WRIGHTON teaches the surface area of the working 
electrode is 250 urn 2 (100 urn long * 2.5 urn wide; Col. 5, lines 39-40). 

WRIGHTON does not explicitly teach the surface area of the working 
electrode is in the range from 0.5 mm 2 to 10 mm 2 . 

However, it has been held where the only difference between the prior art 
and the claims was a recitation of relative dimensions of the claimed device and 
a device having the claimed relative dimensions would not perform differently 
than the prior art device, the claimed device was not patentably distinct from the 
prior art device (Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 
(Fed. Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 232 (1984)). 

Regarding claim 14, WRIGHTON teaches the chemically sensitive redox 
active material is sensitive to a change in pH (Col. 4, lines 30-35). 

Regarding claim 15, WRIGHTON teaches the carbon is modified by 
derivatisation via physical adsorption of the chemically sensitive redox active 
material (Col. 4, lines 57-60). 

Regarding claim 16, WRIGHTON teaches the working electrode further 
comprises at least a chemically insensitive redox active material (Col. 4, lines 23- 
25). 
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Regarding claim 17, WRIGHTON teaches "one or more redox reagents" 
that are chemically sensitive to the analyte (Col. 4, lines 30-32), which implies 
that chemically sensitive redox active material may comprises more than one 
different compound (e.g., Col. 4, lines 33-35). 

Regarding claim 18, WRIGHTON teaches "one or more redox reagents" 
that are chemically sensitive to the analyte (Col. 4, lines 30-32), which implies 
that chemically sensitive redox active material may comprises more than one 
different compound (e.g., Col. 4, lines 33-35). WRIGHTON additionally teaches 
the working electrode comprises a redox material that is insensitive to change in 
pH (i.e., the analyte; Col. 4, lines 23-25). WRIGHTON states "[w]hat qualifies as 
a suitable reference redox reagent can vary from application to application or 
medium to medium" (Col. 4, lines 27-29). 

WRIGHTON does not explicitly teach the working electrode comprising 
two insensitive redox active materials. 

At the time of the present invention, it would have been obvious to one of 
ordinary skill in the art, given the suggestion that the suitable reference redox 
reagent (i.e., the insensitive redox active material of the working electrode) may 
vary per the application and medium to try utilizing two insensitive redox active 
materials in an effort to optimize the response of the described invention of 
WRIGHTON. 
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8. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
WRIGHTON et al. (US 5,223,117) as applied to claims 8, 9, and 11-18 above, 
and further in view of an article by PANDURANGAPPA et al. ("Homogeneous 
chemical derivatisation of carbon particles: a novel method for functionalizing 
carbon surfaces", THE ANALYST, vol. 127, no. 12, Dec. 2002, p. 1568-1571), 
submitted to the Office on an Informational Disclosure Statement. 



WRIGHTON teaches the limitations of claims 8 and 14, as outlined above. 

WRIGHTON teaches explicitly as chemically sensitive redox active 
materials compounds that undergo reversible chemical reaction when subjected 
to cyclic voltammetry (Col. 4, lines 33-35), but does not make mention of a 
chemically sensitive redox active material that undergoes irreversible chemical 
reaction when subjected to cyclic voltammetry. 

However, PANDURANGAPPA discloses use of an electrode with a 
chemically sensitive redox active material that is 4-nitrobenzenediazonium ("3.2 
Chemical reduction of 4-nitrobenzenediazonium tetrafluoroborate in the presence 
of carbon powder" section, p. 1569), which has a proton dependent 
electrochemistry (Scheme 2b) and would therefore be pH sensitive. As a nitro 
group-containing compound, it undergoes irreversible chemical reaction when 
subjected to cyclic voltammetry. 

At the time of the present invention, it would have been obvious to one of 
ordinary skill in the art that substitution of a known element, the chemically 
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sensitive redox active materials taught by WRIGHTON, with another known 
element, 4-nitrobenzenediazonium as taught by PANDURANGAPPA, would 
have yielded predictable results (KSR International Co. v. Teleflex Inc., 550 
U.S._, 82 USPQ2d 1385 (2007)). 



Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to J. CHRISTOPHER BALL whose telephone 
number is (571)270-5119. The examiner can normally be reached on Monday 
through Thursday, 9 am to 5 pm Eastern. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

/Nam X Nguyen/ 

Supervisory Patent Examiner, Art Unit 1753 
JCB 

07/01/2010 



